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(54) Remote maintenance system 

(57) Factories (102 - 104) have host computers 
(107) for monitoring industrial equipments (106). Each 
host computer (107) is connected to a management 
host computer (108) on a vendor (101 ) side through the 
internet (105). The host computer (107) on the factory 
side detects occurrence of a trouble of the industrial 
equipment (106) and notifies the vendor side of status 
information representing a trouble state. In response to 
this, the host computer (1 08) on the vendor side notifies 
the factory side of response information representing a 
countermeasure against the trouble state. 
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Description 

The present invention relates to a remote mainte- 
nance system for maintaining an industrial equipment 
installed at a remote location. 

Maintenance against a trouble in an industrial 
equipment requiring maintenance, such as a semicon- 
ductor device manufacturing apparatus has been made 
such that, upon occurrence of a trouble, maintenance 
personnel instruct a countermeasure to an operator for 
the manufacturing apparatus through telephone or fac- 
simile communication or directly visit a factory where the 
manufacturing apparatus is installed. This also applies 
periodical maintenance. 

Along with recent increases in investment in the 
semiconductor industries, the number of installed pro- 
duction equipments increases to cause a chronic short- 
age in maintenance personnel. To achieve a low cost, 
production sites have been distributed at domestic and 
foreign remote locations. Under these circumstances, it 
becomes more difficult to provide countermeasures 
against troubles and periodic maintenance. The distrib- 
uted production locations result in distribution of infor- 
mation about maintenance of manufacturing apparatus- 
es. This makes it difficult to perform centralized man- 
agement of information. The experiences of past trou- 
bles cannot be effectively utilized. 

The present invention has been made in consider- 
ation of the above situation, and has as its object to im- 
mediately and efficiently perform maintenance of indus- 
trial equipments installed at remote locations. 

According to an aspect of the present invention, the 
foregoing object is attained by providing a remote main- 
tenance system for maintaining an industrial equipment 
installed at a remote location, the system comprising 
monitor means for monitoring an operating state of one 
or a plurality of industrial equipments, and management 
means for managing maintenance of the industrial 
equipment while communicating information associated 
with maintenance of the industrial equipment with the 
monitor means through the internet. 

According to another aspect is attained by providing 
a monitor apparatus arranged on an industrial equip- 
ment side to constitute a remote maintenance system 
for maintaining an industrial equipment installed at a re- 
mote location, comprising, obtaining means for detect- 
ing occurrence of a trouble of one or a plurality of indus- 
trial equipments and obtaining status information repre- 
senting a state of the trouble, and communication 
means for notifying, through the internet, a management 
apparatus for performing centralized maintenance man- 
agement of the industrial equipment of status informa- 
tion obtained by the obtaining means, and for receiving 
response information sent from the management appa- 
ratus through the internet in response to notification of 
the status information. 

In another aspect of the present invention, the fore- 
going object is attained by providing a management ap- 



paratus arranged on a vendor side to constitute a re- 
mote maintenance system for maintaining an industrial 
equipment installed at a remote location, comprising, 
communication means for communicating, through the 

5 internet, with each monitor means of at least one factory 
in which a monitor apparatus is arranged to monitor an 
operating state of at least one industrial equipment, and 
corresponding means for determining a countermeas- 
ure against a trouble on the basis of status information 

10 associated with a state of the trouble of the industrial 
equipment, which is received by the communication 
means from the monitor apparatus, and causing the 
communication means to notify the corresponding mon- 
itor apparatus of response information based on the de- 

15 termined countermeasure. 

In still another aspect of the present invention, the 
foregoing object is attained by providing a remote main- 
tenance method of maintaining an industrial equipment 
installed at a remote location, comprising the steps of, 

20 communicating, through the internet, maintenance in- 
formation between a first vendor for supplying a first in- 
dustrial equipment, a second vendor for supplying a 
second industrial equipment, a first factory in which the 
first and second industrial equipments are installed, and 

25 a second factory in which the first and second industrial 
equipments are installed, causing the first vendor to per- 
form centralized maintenance management of the first 
industrial equipments installed in the first and second 
factories, and causing the second vendor to perform 

30 centralized maintenance management of the second in- 
dustrial equipments installed in the first and second fac- 
tories. 

Embodiments of the present invention will now be 
described with reference to the accompanying draw- 
35 ings, in which:- 

Fig. 1 is a schematic view of a remote maintenance 
system for an industrial equipment according to the 
first embodiment of the present invention; 

40 Fig. 2 is a flow chart showing the operation of a host 
computer serving as a monitor apparatus installed 
on the user (factory) side; 
Fig. 3 is a flow chart showing the operation of a host 
computer serving as a management apparatus in- 

4$ stalled on the vendor side; 

Fig. 4 is a flow chart showing an implementation to 
be taken by a person in charge in the department 
of maintenance; 

Fig. 5 is a view showing an input window example 
so serving as the user interlace of a trouble database; 
Fig. 6 is a view showing the arrangement of a com- 
munication security system: 
Fig. 7 is a schematic view of a remote maintenance 
system for an industrial equipment according to the 
55 second embodiment of the present invention; 

Fig. 8 is a flow chart showing a semiconductor de- 
vice manufacturing flow; and 
Fig. 9 is a flow chart showing a wafer process. 
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[First Embodiment of Remote Maintenance System for 
Industrial Equipment] 

Fig. 1 is a schematic view showing the remote main- 
tenance system for an industrial equipment according 
to a preferred embodiment of the present invention. Ref- 
erence numeral 101 denotes an office of a vendor (ap- 
paratus supply maker) for providing industrial equip- 
ments. This embodiment assumes, as industrial equip- 
ments, semiconductor manufacturing apparatuses 
used in semiconductor manufacturing factories. Exam- 
ples of the semiconductor manufacturing apparatuses 
are preprocessing equipments (e.g., an exposure appa- 
ratus, a coating/developing apparatus, and an anneal- 
ing apparatus), and postprocessing equipments (e.g., 
an assembling apparatus and an inspection apparatus). 

Reference numerals 102 to 104 denote production 
factories of at least one semiconductor manufacturing 
maker serving as the user of industrial equipments. That 
is, the production factories 102 to 104 may belong to 
different makers or one maker (e.g., preprocessing and 
postprocessing factories). 

A plurality of industrial equipments 106, a LAN (in- 
tranet) 109 for connecting these equipments 106, and 
a host computer 107 serving as a monitor apparatus for 
monitoring the operating states of the respective indus- 
trial equipments 1 06 are arranged in each of the facto- 
ries 102 to 104. 

The host computer 107 in each of the factories 102 
to 104 is connected to a host computer 108 serving as 
the management apparatus on a vendor 101 side 
through the internet 105 serving as a worldwide com- 
munication means. The host computer 107 notifies sta- 
tus information (e.g., the state of the corresponding in- 
dustrial equipment in trouble) representing the operat- 
ing state of the corresponding industrial equipment 106 
from the factory side to the vendor side. At the same 
time, the host computer 107 receives response informa- 
tion (e.g., information for instructing a countermeasure 
against the trouble, or a countermeasure program or its 
data) from the vendor side in response to the above no- 
tification. The status information and/or the response in- 
formation will be referred to as maintenance information 
thereinafter. 

In communication between the lactones 102 to 104 
and the vendor 101 and LAN communication in each 
factory, a packet communication protocol (TCP/IP) gen- 
erally used in the internet is used. 

The host computer 108 on the vendor 101 side can 
instantaneously grasp the operating states of the indus- 
trial equipments 106 in the user factories 102 to 104 
through the internet 105. The maintenance information 
representing the operating state and the maintenance 
state can be looked up from computers in other depart- 
ments of the vendor 101, e.g., computers 110 in the 
manufacturing department and the department of devel- 
opment in addition to the department of maintenance. 
The maintenance information can be fed back to the 
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manufacturing department and the department of devel- 
opment. 

Fig. 2 is a flow chart showing the operation of the 
host computer 107 installed in each factory. The host 
5 computer 107 periodically executes processing repre- 
sented by this flow chart to periodically monitor the op- 
erating states of the plurality (n) of industrial equipments 
106 through the LAN 109. Upon occurrence of a trouble, 
the host computer 107 obtains status information such 
10 as the state of the trouble and notifies the vendor 101 
side of them through the internet 105. 

In the flow chart of Fig. 2, the host computer 107 
identifies and manages the plurality of industrial equip- 
ments 106, i.e., the monitor targets, as the first to nth 
is industrial equipments. The host computer 107 sequen- 
tially increments a parameter i (steps S207 and S208) 
and monitors the operating state of the ith industrial 
equipment (step S203). The host computer 107 obtains 
the status information about the operating state of an 
20 industrial equipment in trouble (step S204) and informs 
the vendor 101 side of this status information through 
the internet 105 (step S205). The host computer 1 07 au- 
tomatically maintains the industrial equipment in trouble 
through the LAN 109, if possible (e.g., the trouble can 
25 be eliminated by software updating or the like), on the 
basis of the response information transmitted from the 
vendor 101 side in response to the report of the status 
information (step S206). Note that if automatic mainte- 
nance against the trouble is impossible, a message rep- 
30 resenting this is displayed on, e.g., a display. 

Each industrial equipment 1 06 has a function of no- 
tifying the corresponding host computer 107 of the pres- 
ence/absence of a trouble in response to a request from 
the host computer 107 (corresponding to step S203), 
35 and a function of specifying the contents of the trouble 
and notifying the host computer 107 of the status infor- 
mation (e.g., an error code representing the contents of 
the trouble) representing the specified contents (corre- 
sponding to step S204). 
40 in step S205, the status information notified from 
the host computer 107 to the vendor 101 side contains, 
e.g., the mode! of the industrial equipment in trouble, 
the serial number, the error code, and trouble occur- 
rence time. The corresponding relationship between the 
45 error code and the contents of the trouble can be spon- 
taneously updated from the host computer 108 of the 
vendor 101 side through the internet 105. 

If the contents of a trouble are not registered in ad- 
vance, an error code representing this may be contained 
so in the status information. In this case, the operator can 
notify the vendor side of detailed information by means 
of telephone, facsimile, or E-mail. 

The host computer 1 08 serving as the management 
apparatus on the vendor 101 side waits for communica- 
55 tion from the host computer 107 in each factory for, e. 
g., 24 hours. Fig. 3 is a flow chart showing the operation 
of the host computer 108 on the vendor 101 side. 
The host computer 108 on the vendor 101 side pe- 
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riodically executes processing represented by the flow 
chart in Fig. 3 to monitor the operating states of the in- 
dustrial equipments 106 of the respective factories 102 
to 104. 

First, the host computer 108 monitors whether the 
report of a trouble is present (step S302). If YES in step 
S302, the host computer 108 obtains status information 
about this report (step S303). The host computer 108 
looks up the trouble database (DB) for managing the 
maintenance of the industrial equipments of each fac- 
tory on the basis of this status information. The host 
computer 108 checks whether the same trouble state 
as the currently reported trouble state for the same in- 
dustrial equipment has occurred in the past, i.e., wheth- 
er the same trouble state is registered in the trouble da- 
tabase (501 to be described later) (step S304). 

If the same trouble state is registered in the trouble 
database ("YES" in step S304), it is determined whether 
a countermeasure against this trouble state is registered 
(step S306). If YES in step S306, the host computer 108 
notifies the host computer 108, in the factory which has 
reported the trouble, of response information about the 
registered countermeasure (e.g., code information or 
message representing the countermeasure, a counter- 
measure program, or its data) through the internet 105 
(step S307). 

Upon reception of the response information, the 
host computer 107 on the factory side automatically re- 
stores the industrial equipment in trouble to a normal 
state, if possible. When such automatic restoration is im- 
possible, the host computer 107 outputs a message to, 
e.g., a display for the operator of the industrial equip- 
ment in trouble. 

The host computer 108 reports, to a person in 
charge on the vendor 101 side, the fact of occurrence 
of the trouble, the contents of the trouble (status infor- 
mation), the presence/absence of notification of the 
countermeasure (response information), the current 
state, and any other associated information. This report 
is displayed on the display of the computer 110 and 
made by automatically transmitting an E-mail from the 
host computer 108 to the mail address of the person in 
charge on the vendor side. 

If it is determined in step S304 that the same trouble 
state as the currently reported trouble state is not reg- 
istered in the trouble database, this trouble state is new- 
ly registered in the trouble database (step S305), and 
then step S308 is executed. 

When the report to the operator is complete (step 
S308), the host computer 108 updates the trouble da- 
tabase (step S309). By this updating, the presence/ab- 
sence of transmission of the countermeasure (response 
information), trouble report reception time, and the like 
are registered in the trouble database. 

Fig. 4 is a flow chart showing the flow of the imple- 
mentation which can be taken by the person in charge 
in the department of maintenance, who has received the 
report in step S308. First, the person in charge looks up 
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the trouble database to grasp the contents of a trouble 
and determines whether a countermeasure is required 
(step S402). If NO in step S402 (e.g.. when an appro- 
priate countermeasure is notified to the corresponding 
5 factory in step S307), the operating state of the industrial 
equipment 1 06 in trouble is monitored through the inter- 
net 105 for, e.g., future occurrence of this trouble (step 

5404) . 

If, however, a countermeasure is required (i.e., 
to "NO" in step S402), the person in charge selects an ap- 
propriate countermeasure by looking up the information 
stored in the trouble database (step S403). 

As a countermeasure policy, the trouble can be 
eliminated on-line through the internet 105 (step S407). 
is As an example, the trouble may be caused by a software 
error. In this case, the parameters and program in the 
memory of the industrial equipment in trouble may be 
corrected on-line through the internet 105 and the host 
computer 107 on the factory side. 
20 As another countermeasure policy, a method of 
eliminating the trouble may be instructed to the operator 
by means of E-mail, facsimile, telephone, or the like 
(step S406). 

For a serious trouble which cannot be eliminated by 
2S the methods in steps S406 and S407, the person in 
charge visits the factory to eliminate the trouble (step 

5405) . 

When the countermeasure is complete, the person 
in charge operates the host computer 108 or the com- 
30 puter 110 to update the trouble database on the basis 
of the information associated with this trouble (step 
S408). 

The trouble database in the host computer 108 on 
the vendor 101 side will be described below. Dedicated 

3S or general-purpose browser software is installed in each 
computer 110 connected to the host computer 108 
through the LAN 109 and the console of the industrial 
equipment 106 of each factory connected through the 
internet, thereby constituting, e.g., the user interface 

40 window shown in Fig. *5. 

The operator on the vendor or factory side can input 
information such as the model (401) of the industrial 
equipment, the serial number (402), the case of trouble 
(403), the date of trouble occurrence (404), the emer- 

45 gency degree (405), the trouble state (406), the coun- 
termeasure (407), and progress (408). Note that infor- 
mation may be automatically input to the trouble data- 
base by the host computer 108, as described above. 
The browser software of the window shown in Fig. 

so 5 has a hyperlink function (410 to 412) which allows 
each worker in each department of the vendor and each 
operator in each factory to access detailed information 
of each item, retrieve a new version of the software from 
the software library, or retrieve an operation guide (aux- 

55 iiiary information) as the reference for the operator in 
the factory. 

As described above, the worker in each department 
on the vendor 1 01 side, such as the department of main- 
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tenance, the manufacturing department, and the depart- 
ment of development can access the trouble database 
by using the computer 110 connected to the host com- 
puter 108 through the LAN 109. The outside mainte- 
nance personnel can also access the trouble database 
by using a portable terminal through the internet 105. 
Therefore, the information of the respective depart- 
ments of the vendor can be centralized and managed, 
and each department can always access the latest in- 
formation. 

Information as part of the trouble database can be 
disclosed to users (factories), and each user can access 
various kinds of past maintenance information through 
the internet and employs an appropriate countermeas- 
ure against his own trouble. As described above, in this 
embodiment, the maintenance information can be 
shared by the vendor and the plurality of users to re- 
markably improve the maintenance efficiency. 

This embodiment also comprises a communication 
security system for inhibiting the third party from access- 
ing confidential information from the trouble database 
through the internet. 

This system has a fire wall to perform validation us- 
ing a password, and a computer which is allowed to ac- 
cess the database is registered in the host computer 1 08 
of the vendor 101 in advance, thereby inhibiting access 
by a computer other than the registered computers. 

Fig. 6 is a view showing the arrangement of the 
communication security system according to this em- 
bodiment. Communication for accessing a trouble data- 
base 501 of the host computer 108 on the vendor 101 
side by using a browser 500 is performed using an en- 
coded packet. The host computers 107 and 108 com- 
prise codecs 502 and 504 and communication control- 
lers 503 and 505. A codec algorithm is provided in each 
factory (user) (the codecs on the vendor side can cope 
with a plurality of algorithms). The codec algorithms are 
periodically changed to improve security. 

In the system of this embodiment, as described 
above, the internet serving as the exiting infrastructure 
and its communication protocol, and internet access 
software are used to communicate maintenance infor- 
mation of the industrial equipments. For this reason, 
loads on installation of dedicated communication lines 
and development of new software can be reduced, and 
a high-speed, low-cost remote maintenance system can 
be constructed. 

The plurality of factories in which the industrial 
equipments are installed are connected to the vendor 
management system through a communicating means 
to perform centralized management of maintenance in- 
formation and share the information. The experiences 
of the past troubles can be utilized beyond the produc- 
tion sites, thereby immediately coping with troubles. In 
particular, when maintenance information is shared by 
different business enterprises as users, the efficiency of 
the whole industry can be improved. 



[Second Embodiment of Remote Maintenance System 
for Industrial Equipment] 

Fig. 7 is a conceptual view of an industrial equip- 

5 ment maintenance system according to the second em- 
bodiment of the present invention. In the first embodi- 
ment, the plurality of user factories each having the in- 
dustrial equipment are connected to the management 
system for the vendor for the industrial equipment 

w through a communicating means, and the maintenance 
information of the industrial equipment of each factory 
is communicated through the communicating means. 
However, in the second embodiment, a factor having in- 
dustrial equipments of a plurality of vendors is connect - 

J5 ed to the management systems of the vendors for the 
plurality of industrial equipments through a communicat- 
ing means using the internet, thereby communicating 
maintenance information of each industrial equipment 
through the communicating means. 

20 Referring to Fig. 1, reference numeral 201 denotes 
a production factory of an industrial equipment user 
(semiconductor device manufacturing maker) in which 
an exposure apparatus 202, a coating/developing ap- 
paratus 203, and an annealing apparatus 204, alt of 

25 which serve as the semiconductor device manufactur- 
ing apparatuses, are installed in the production line of 
the factory. Only one production factory 201 is illustrated 
in Fig. 7, but a plurality of factories are similarly net- 
worked in practice. The above apparatuses are con- 

30 nected through a LAN (intranet) 206, and the operation 
of the line is managed by a production management 
host computer 205. Host management systems 211, 
221 , and 231 for performing remote maintenance of the 
supply equipments are provided in the offices of the ven- 

35 dors (apparatus supply makers) such as an exposure 
apparatus maker 210, a coating/developing apparatus 
maker 220, and an annealing apparatus maker 230. The 
host computer 205 for managing each apparatus in the 
production factory of the user is connected to the man- 

40 agement systems 21 1 , 221 , and 231 of the vendors for 
the respective apparatuses through the internet 200. As 
described with reference to Fig. 1 , each of the vendors 
21 0, 220, and 230 can perform centralized maintenance 
management of its own supply apparatuses in the fac- 

45 tories of the plurality of users. 

In this system, when a trouble has occurred in one 
of the series of production equipments on the production 
line, the operation of the production line stops. Remote 
maintenance is received from the vendor for the equip- 
so ment in trouble through the internet 200 to immediately 
cope with the trouble, thereby minimizing the stop period 
of the production line. The host management system of 
each vendor has a trouble database as described with 
reference to the first embodiment. Maintenance infor- 

55 mation is stored in this trouble database. Different com- 
munication security systems are used between the pro- 
duction factory and different vendors to prevent leakage 
of information. The detailed maintenance contents and 
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method are identical to those of the first embodiment, 
and a detailed description thereof will be omitted. 

As described above, in the system of this embodi- 
ment, a plurality of factories of one or a plurality of users, 
which have industrial equipments of the plurality of ven- 
dors on the production line are connected to the man- 
agement systems of the respective vendors to commu- 
nicate maintenance information. Even if a given equip- 
ment during production gets in trouble, immediate main- 
tenance can be received from the corresponding ven- 
dor. The line stop time can be minimized to improve the 
production efficiency. In particular, when maintenance 
information is shared by different users, different busi- 
ness enterprises, or different vendors, the efficiency of 
the whole industry can be improved. 

[Embodiment of Semiconductor Device Production 
Method] 

A semiconductor device production method in a fa- 
cility using the above-described remote maintenance 
system will be described below. 

Fig. 8 is a flow of manufacturing microdevices (e.g., 
a semiconductor chip such as an IC or LSI, a liquid crys- 
tal panel, a CCD, a thin film magnetic head, and a mi- 
cromachine). In step 1 (circuit design), circuit design for 
a semiconductor device is performed. In step 2 (mask 
formation), a mask on which the designed circuit pattern 
is formed. In step 3 (wafer preparation), a wafer using 
a material such as silicon is prepared. Step 4 (wafer 
process) is called a preprocess in which a circuit is ac- 
tually formed on the wafer using lithography techniques 
by using the prepared mask and wafer. Step 5 (assem- 
bly) is called a postprocess of forming a semiconductor 
chip by using the wafer processed in step 4 and includes 
an assembly step (dicing and bonding) and a packaging 
step (chip sealing). In step 6 (inspection), inspections 
such as the operation check test and the durability test 
of the semiconductor device manufactured in step 5 are 
performed. Through these steps, the semiconductor de- 
vice is finished. When the semiconductor device is 
shipped (step 7), the preprocess and postprocess are 
performed in different dedicated factories, and mainte- 
nance is performed for each factory by the remote main- 
tenance system described above. 

Fig. 9 shows a flow of the wafer process in detail. 
In step 11 (oxidation), the surface of the wafer is oxi- 
dized. In step 12 (CVD), an insulating film is formed on 
the wafer surface. In step 1 3 (electrode formation), an 
electrode is formed on the wafer by deposition. In step 
14 (ion implantation), ions are implanted in the wafer. In 
step 1 5 (resist process), the wafer is coated with a pho- 
tosensitive agent. In step 16 (exposure), the circuit pat- 
tern of the mask is printed and exposed by the exposure 
apparatus. In step 17 (development), the exposed wafer 
is developed. In step 18 (etching), the nonexposed por- 
tion except the developed resist image is removed. In 
step 19 (resist removal), the unnecessary resist upon 
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etching is removed. These steps are repeatedly per- 
formed to form a multiple of circuit patterns on the wafer. 
The production equipments used in the respectively 
steps are monitored by the remote maintenance sys- 
s terns described above. Troubles can be prevented in ad- 
vance. Even if a trouble occurs, immediate restoration 
can be performed, thereby improving the productivity of 
semiconductor devices as compared with the conven- 
tional case. 

10 As has been described above, the worldwide inter- 
net is used as the remote maintenance communication 
means for the industrial equipments to allow construc- 
tion of an effective maintenance system with less capital 
investment regardless of the installation locations of the 

*s equipments. 

The user factories in which industrial equipments 
are installed are connected to the vendor management 
systems through the communicating means to immedi- 
ately cope with troubles. In addition, when the mainte- 

20 nance information is shared, the maintenance capability 
can be expected to be improved. 

The present invention is not limited to the above em- 
bodiments and various changes and modifications can 
be made within the scope of the present invention as 

25 defined in the appended claims. 



Claims 

30 1. A remote maintenance system for maintaining an 
industrial equipment installed at a remote location, 
comprising: 

monitor means for monitoring an operating 
35 state of one or a plurality of industrial equip- 

ments; and 

management means for managing mainte- 
nance of the industrial equipment while com- 
municating information associated with mainte- 
40 nance of the industrial equipment with said 

monitor means through the internet. 

2. The system according to claim 1 , wherein said man- 
agement means performs centralized maintenance 

45 management of respective industrial equipments 
installed in a plurality of factories. 

3. The system according to claim 2, wherein said plu- 
rality of factories are factories of at least one user, 

50 and said management means is arranged on a ven- 
dor side. 

4. The system according to claim 1 , wherein a plurality 
of types of industrial equipments are installed in one 

55 factory, and said management means comprises a 
plurality of management means respectively corre- 
sponding to the types of industrial equipments. 
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5. The system according to claim 4, wherein said plu- 
rality of industrial equipments are supplied by differ- 
ent vendors, and said management means are ar- 
ranged in the different vendors. 

s 

6. The system according to claim 1 , further comprising 
means for supplying software of the industrial 
equipment or guide information associated with an 
operation of the equipment from said management 
means to the industrial equipment through the in- 10 
ternet. 

7. The system according to claim 1 , wherein 

said monitor means detects occurrence of a J $ 
trouble of the industrial equipment and notifies 
said management means of status information 
for specifying a state of the trouble, and 
said management means determines a coun- 
termeasure against the trouble of the industrial 20 
equipment on the basis of the status informa- 
tion and informs said monitor means of re- 
sponse information based on the determined 
countermeasure. 

25 

8. The system according to claim 7, wherein said mon- 
itor means comprises maintenance means for 
maintaining the industrial equipment on the basis of 
the response information notified from said man- 
agement means. 30 

9. The system according to claim 7, wherein said man- 
agement means has a database for registering the 
information associated with maintenance of the in- 
dustrial equipment, said database registering infor- 35 
mation for identifying an industrial equipment, a 
state of a trouble to occur, and a countermeasure 
against the trouble in correspondence with each 
other, and said management means looks up said 
database to determine a countermeasure against a *o 
corresponding trouble. 

1 0. The system according to claim 9, wherein said man- 
agement means comprises automatic updating 
means for updating said database on the basis of 
contents of the information associated with mainte- 
nance of the industrial equipment every time ex- 
changing the information associated with mainte- 
nance with said monitor means. 

$0 

11. The system according to claim 10, wherein said 
management means further comprises manual up- 
dating means for updating said database on the ba- 
sis of input information from an operator. 

1 2. The system according to claim 9, wherein said man- 
agement means further comprises access permis- 
sion means for permitting a user of the industrial 
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equipment to access said database. 

13. The system according to claim 12, wherein said 
management means further comprises communi- 
cation security means for inhibiting a third party ex- 
cept the user of the industrial equipment from ac- 
cessing said database. 

14. The system according toclaim 9, wherein said mon- 
itor means comprises access means for accessing 
said database of said management means. 

15. The system according to claim 1, wherein the indus- 
trial equipment is a semiconductor manufacturing 
apparatus. 

16. A method of manufacturing a semiconductor device 
using a semiconductor manufacturing apparatus 
managed on the basis of said remote maintenance 
system of claim 1 . 

17. A semiconductor device manufactured by a semi- 
conductor manufacturing apparatus managed on 
the basis of said remote maintenance system of 
claim 1 . 

18. A monitor apparatus arranged on an industrial 
equipment side to constitute a remote maintenance 
system for maintaining an industrial equipment in- 
stalled at a remote location , comprising: 

obtaining means for detecting occurrence of a 
trouble of one or a plurality of industrial equip- 
ments and obtaining status information repre- 
senting a state of the trouble; and 
communication means for notifying, through 
the internet, a management apparatus for per- 
forming centralized maintenance management 
of the industrial equipment of status information 
obtained by said obtaining means, and for re- 
ceiving response information sent from said 
management apparatus through the internet in 
response to notification of the status informa- 
tion. 

19. The apparatus according to claim 18, further com- 
prising maintenance means for maintaining the in- 
dustrial equipment on the basis ol the response in- 
formation received by said communication means 
from said management apparatus. 

20. The apparatus according to claim 18, wherein the 
industrial equipment is a semiconductor manufac- 
turing apparatus. 

21. A management apparatus arranged on a vendor 
side to constitute a remote maintenance system for 
maintaining an industrial equipment installed at a 
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remote location, comprising: 

communication means for communicating, 
through the internet, with each monitor means 
of at least one factory in which a monitor appa- s 
ratus is arranged to monitor an operating state 
of at least one industrial equipment; and 
corresponding means for determining a coun- 
tenmeasure against a trouble on the basis of 
status information associated with a state of the 
trouble of the industrial equipment, which is re- 
ceived by said communication means from said 
monitor apparatus, and causing said communi- 
cation means to notify said corresponding mon- 
itor apparatus of response information based 
on the determined countermeasure. 

22. The apparatus according to claim 21 , wherein said 
management apparatus further comprises a data- 
base for registering the information associated with 
maintenance of the industrial equipment, said data- 
base registering information for identifying an in- 
dustrial equipment, a state ol a trouble to occur, and 
a countermeasure against the trouble in corre- 
spondence with each other, and said corresponding 
means looks up said database to determine a coun- 
termeasure against a corresponding trouble. 



communicating, through the internet, mainte- 
nance information between a first vendor for 
supplying a first industrial equipment, a second 
vendor for supplying a second industrial equip- 
ment, a first factory in which the first and sec- 
ond industrial equipments are installed, and a 
second factory in which the first and second in- 
dustrial equipments are installed; 
causing the first vendor to perform centralized 
maintenance management of the first industrial 
equipments installed in the first and second fac- 
tories; and 

causing the second vendor to perform central- 
ized maintenance management of the second 
industrial equipments installed in the first and 
second factories. 

29. The method according to claim 28, wherein the first 
and second factories are factories of the same user 
or different users. 

30. The method according to claim 29, wherein the in- 
dustrial equipment is a semiconductor manufactur- 
ing apparatus. 
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23. The apparatus according to claim 21 , further com- 
prising automatic updating means for updating said 30 
database on the basis of contents of the information 
associated with maintenance of the industrial 
equipment every time exchanging the information 
associated with maintenance with said monitor 
means. 35 



24. The apparatus according to claim 22, further com- 
prising manual updating means for updating said 
database on the basis of input information from an 
operator. 



25. The system according to claim 21 , further compris- 
ing access permission means for permitting a user 
of the industrial equipment to access said database. 

45 

26. The apparatus according to claim 25, further com- 
prising communication security means for inhibiting 
a third party except the user of the industrial equip- 
ment from accessing said database. 

so 

27. The apparatus according to claim 21, wherein the 
industrial equipment is a semiconductor manufac- 
turing apparatus. 



28. A remote maintenance method of maintaining an in- 55 
dustrial equipment installed at a remote location, 
comprising the steps of: 



8 



» t 



EP 0 822 473 A2 



FIG. 1 



110 110 110 

/ i J_ J 



□ 





□ 



) 



I 



101 



109 










□ □ 





107 



109 

1 




103 



106 



106 









□ □ 





n n 


M 





I 



106 







p 


n n 





9 



t 

EP 0 822 473 A2 



FIG. 2 



S201 



S202 




S204 



OBTAIN STATUS INFORMATION OF 
EQUIPMENT i 



S205 



NOTIFY VENDOR SIDE OF 
STATUS INFORMATION 



S206 



I 



MAINTAIN EQUIPMENT ON THE BASIS 
OF RESPONSE INFORMATION 




S207 



S209 



10 



EP 0 822 473 A2 



FIG. 3 




OBTAIN STATUS INFORMATION 



S303 



S304 



SAME TROUBLE 
STATE AS CURRENTLY 
REPORTED TROUBLE 
STATE REGISTERED IN 
DATABASE ? 



YES 

COUNTERMEASURE 
REGISTERED ? 



S306 



1 



S305 
_Z_ 



NEWLY REGISTER 
TROUBLE STATE 



NO 



S307 
YES / 



NOTIFY COUNTERMEASURE 
( RESPONSE INFORMATION ) 



MAKE REPORT TO PER SO N IN CHARGE f -^-S308 

F 




S309 



11 



EP 0 822 473 A2 



FIG. 4 




S405 



S404 



ON-LINE 



E-MAIL / 
TEL / FAX 




VISIT 




WATCHING 


^ 


* 


1 








S408 



12 



EP 0 822 473 A2 



FIG. 5 



URL http : // www.maintain.cojp / db / input.html 



TROUBLE OATABASE INPUT WINDOW 

INPUT 
MODEL 

CASE 



401 



[OPERATION ERROR (INITIALIZATION ERROR) | — • 403 
MODEL S/N 1 465NS4580001 7 K 402 



EMERGENCY DEGREE 
TROUBLE STATE 



D 



405 



LED IS KEPT FLICKERED 
IN INITIALIZATION 



EE 



COUNTERMEASURE 



TURN ON POWER SWITCH AGAIN 
(PRESS RED BUTTON IN INITIALIZATION) 

m i \m 



406 



407 



PROGRESS 



TENTATIVE COUNTERMEASURE TAKEN 



raw! 



408 



( SEND JrIeSET) 



^410 

LINK TO RESULT 
LIST DATABASE 



412 



^411 ^ 
SOFTWARE LIBRARY OPERATION GUIDE 



13 



EP 0 822 473 A2 



FIG. 6 



r 



108 

1 



107 



DATABASE 



CODEC 



COMMUNICATION 
CONTROLLER 



105 




BROWSER 



500 



CODEC 



504 



COMMUNICATION 
CONTROLLER 



505 



14 



EP 0 822 473 A2 



FIG. 7 



204 203 203 



201 



i 



i 



201 



□ 



I 



I 1 



□ □ 



ra i 














s 







! 




i 




T 

206 



205 



A— 


-4 

?— 




1 ^ 201 



210 




, — f- 

211- — 


ur 

r 


/ 


: |u| 



15 



« 

EP 0 822 473 A2 



FIG. 8 



CIRCUIT DESIGN 


WAFER 
PREPARATION 


^ ( STEP 1 ) 


( STEP 3 ) 


MASK FORMATION 




( STEP 2 ) 



WAFER PROCESS 

T ( STEP 4 ) 

ASSEMBLY 

T ( STEP 5 ) 

INSPECTION 

T ( STEP6 ) 

SHIPPING 

( STEP 7 ) 



16 



EP 0 822 473 A2 



FIG. 9 




(STEP 11 ) 




( STEP 12 ) 



ELECTRODE 
FORMATION 



( STEP 13 ) 



ION 

IMPLANTATION 



( STEP 14 ) 



REPETITION 



1 



RESIST PROCESS 



T ( STEP 15 



X-RAY EXPOSURE 



I 



( STEP 16 ) 



DEVELOPMENT 



( STEP 17 ) 



ETCHING 



1 



( STEP 18 ) 



RESIST REMOVAL 



( STEP 19 ) 



WAFER PROCESS 



17 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 






(12) 



(11) EP 0 822 473 A3 

EUROPEAN PATENT APPLICATION 



lOOj L/dlc Ol pUUIICdltwll no. 


ir»t ri 6 nn^B 19/418 


11 11 1QQA Ru Matin 1998/46 








ndn9 1QQft Ru (latin 1998/06 




Annlirattnn nnmhpr 97305732 6 
i ^ | i r\pplli#cllRJl l I tut i luci . 9 f Musi wfc. w 




f22^ Dfltp of filina' 30 07 1997 

I J Uulw Ul Milt iy . WW* W f • 




(84) Designated Contracting States: 


* (Jnia, nironisa 


nr nr ni/ co ci CD IC IT 1 1 1 1 1 ft/1 

AT BE CH DE DK cS rl PR GB Gn Ic IT LI LU Wlu 




NL PT SE 


• Yoneyama, Yoshito 




Ohta-ku, Tokyo (JP) 


(30) Priority: 31.07.1996 JP 202057/96 


• Ogura, Masaya 


24.09.1996 JP 251623/96 


Ohta-ku, Tokyo (JP) 


24.06.1997 JP 167233/97 






(74) Representative: 


(71) Applicant: CANON KABUSHIKI KAISHA 


Beresford, Keith Denis Lewis et al 


Tokyo (JP) 


BERESFORD & Co. 




2-5 Warwick Court 


(72) Inventors: 


High Hoiborn 


• Ogushi, Nobuaki 


London WC1R5DJ (GB) 


Ohta-ku, Tokyo (JP) 





CO 

< 

CO 

CM 
CM 
00 



Q- 
LU 



(54) Remote maintenance system 

(57) Factories (102 - 104) have host computers 
(107) for monitoring industrial equipments (106). Each 
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side detects occurrence of a trouble of the industrial 
equipment (106) and notifies the vendor side of status 
information representing a trouble state. In response to 
this, the host computer (1 08) on the vendor side notifies 
the factory side of response information representing a 
countermeasure against the trouble state. 
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